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(57) Abstract: A prepreg which comprises a reinforcing fiber, a reinforcing fiber base material in a sheet form having a reinforcing 
fiber, and a matrix resin, and has a portion not impregnated with the resin as a passage in evacuation, wherein the portion not im- 
pregnated with the resin is formed by a method comprising impregnating the reinforcing fiber base material in a sheet form with the 
matrix resin from one side thereof with a resin impregnation percentage of 35 to 95 %; a method comprising placing the matrix resin 
on both sides of the reinforcing fiber base material in a sheet form in such a way that the portion not impregnated with the resin is 
present in a continuous fashion inside the base material; or a method comprising forming a resin-impregnated part (an island part) 
having the matrix resin and a fiber part (a sea part) having no resin, on the surface of at least one side of the base material, in such 
a way that the resin covers 3 to 80 % of the surface and the island part accounts for 40 % or more of the weave texture of the base 
material. The above prepreg provides, even when it is formed by the use of the vacuum pressure alone, a FRP which is free of voids 
in the inside and pinholes on the surface thereof and exhibits excellent appearance. 
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Gelege (+4 5° :Carbon 2 6 7 g/ m 2 , 0° : Carbon 
268g/m 2 , -4 5°:Carbon 267 g/ m 2 , 9 0° : C a r b 
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on 2 6 8 g/m 2 , S t i t c h i n g : PES 6g 'm 2 , @#{t 1 0 
7 6g/m 2 ) «rffll\ mMW 1 LT^ !> 7° U f&mM L fc„ tfc'li 

«Bl#»t»4 7 1 7 g/m 2 ,!; Lfc G *Mtir Lfc fc C 5 7 5%"C*>9, 

(H»1J 6 ) 

iWbtttaioonsiidSiis. lWmn&Mpt, 5 o 0 c^c*5^^T=- 

WM^n7TR3110 (Il@M(t2 0 0 g/m 2 , <7>>HllJJ; 

#btifc^°y -f^^^mmcom^n m&) & [4 5° /o° /-45 0 / 

90° /45° /0° /-45' /90° /4 5° /0° /-45° / 90 ° / 
9 0° /-4 5° /0° /4 5° /90° /-45° /0° /4 5° /90° / 
- 45 ° /0 °/45 o ] ©tt24^^l:45J:5i:i|u a— ^^*»L 
t5 0 0ramX 5 0 0mmWyU»tf; o J5fc7g&#W: % ^y^U-^O^Ji 
««1*£li:-fX£K:3|# % ^<7)^5 0°CT?2B#ra, ^T8 0tt2WD 
fib, itJEtCMU 13 0feiB*||Jft»U CFRP^fcffc, *M& 

^*/u***«r* y KttJt&ttfc^ofc. #6>*i,fc'<*/u* 

bWWrwofflU m«®£Ett3tt*rNftLfctt*. 2 6 2MPai:» 

(Jt««3) 
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#btLfc7°y ^U^=|r s ^»J6 ^IH^^LTaiiLT^L, CFRP^ 

^*fflv\ mm®<DHLM&mzm7£Ltc@i^ 2 2 2mp a tm^tz 0 
cmmm 7 ) 

btkffi&mmmttb UTR5 0S-1 2 L£-;^tc3l#M;iT* 0 !;ai 

2 5 MP a <t^V^{t^r^bfc 0 
(J£Sfc0iJ 4 ) 

W^nfc^y **m*H*fcLT*JiLTa»u cfrp^ 

*/u*rfflV\ **«8 i:W«t UtWEftOffiJW«fta|]ttfctt#, 2 8 3M 
Pat ^ftg0lj 7 £ Jtt!E LTffi^ofc 0 
(HJfefllJ 8 ) 

(A) i/-b®iffimmm&tfb LTHiWayMlii^^TRKS 
1 0 mmBtttfe 4 6 g/m 2 , 2/20«t ff^ 3 5 5 /i m) £;BV\ X 
(B) a<btt»JB»fiJt*i:UT, 8 0tt2»nif5c ite<t9*flSflTIB-C 
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z.<r> (b) mkfemmm.i&m*Mm'mc 1 7 5 g/m 2 os#it-eaiufc. 
KMnajwoMPnas^tto-H-it*:. ttOf+tt^ttsaT?, (b) fisr-fkttttfflSjia 

»b*Lfc**Mo^y^u^t:nc^rtlK:i OT^ffiJiU 8 0 OmmX 8 
0 OmmWCFRP/^^fLfc, ^*#»±*fttffi*« 7 0 OmmHg^T 
ICT#ofc(DS;?|Btti»e>, 5 0 o C"C3 

&5fWH&J*U 1E»Jl#fflSr«!»t8 0 °C-C 2 B#^Aq^ L»«#:^^ Lfc c fc*3 % u 
^^»DSR 2 0 0^fflVN#^ii^ 2 °C/ / 5>-e?|iJ^Lfc > #830 

o 5 o < c-e<?5JteStt 3500 7# >r xx*&>^ti 0 

(Jttlfcfc! 5 ) 

Og/m 2 T'|IL, (A) ^-h««»«|i*«-O^«O^tc:«;0'W-^fc„ # 
b^:FRP«^^, H*«HiratKKlbT^L, FRP/^4 

#ltl7 5g/m 2 tiIL.fc^ ( A ) ^-b^«t9lttiltX«tO*Xi&^&Dl 
fcflA9ttttfc*r»*-T?W:fc< % 6 0°C, 0. IMPa, 2 5cm/^T7a-^ 
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mm&m \z «t o x &m $ tit v ^tc 0 

ibixfc^D^u^ H»J8 t^iia-C^L, FRP/^;^ 

(ii^l9) 

^^^'«) 2 0«*§G 

/^a7HX3 7 2 2 ( Jfif fcjfctfcSl^ * p # /ua#*Ettffl<k#J 
) 1 0SC*Sfl 

5*3.7 9 4 •(PTI5?t^^»7§y3R«flsft|) 5 fC*g|S 

o #^tlfcCFRP/^;l/^®|c(j;fofc<tfy*-/HiIf>Wofc 0 X 

Ztlftfrotiio £<b(^ ASTM D7 9 0Hlot, ifeWcCFRP/^ 
<E>SHf3a&«r«!Jj£L;fc£ £5 % 6 8 OMP a £ ^3£jg£^ Lfc 0 
(lfc«E«7) 

60°C, 0. IMP a, 5S^2 5 cm/M#T7 3 -i?y^l/ 
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fS?£*l&;0>ofc 0 ASTM D 7 9 0|:*ot, tl^tltCFRP^"^ 

/KZ)ft(f^^^J^Lfci: ^^> N 4 2 OMP a <t mifam 9 <t .fcb^? LTigiV^g-C^ 

(H«J 1 0 ) 

^^^v-^gm^^ (Hiway oho ^ #340, mmm2o^^ 

•9133 g/m 2 -e^-}ClM*Lyc D ^(75#M^^ h (D^ll^^fliJ^H^ 

i~r a ^mm.mmmmm (trks i o(iii# : 6 4 6 g /m 2 )) z^vh 

7°l-^^^2 0 cmX^2 0 cm{C^UlHrL7c*><£>£ N 1 0 /i Lfc 

m) {CiaSLfCo $ h\Z.%z(n>±.frh 1 0 cmP H ^lll?i£^2mm<7):/v;;0S^TV^ 
^yfhyy/i'tDxf 1/^7^^, @#20g/m 2 Wnyl4 @ -ft- 

V^r^bfCo ^Ut> t-f p y 7 ^ /l-A t^i L/c^F^rtSP^ 6 0 0 mmH g ^ 
T^oi ^-teL&^ib, #^5i^2°C/^T'^fi^b 1 3 0°C£-C#M^ 

ibllfcFRPCoV^, i^OM^I^Lfc^^ j&7fi2£;MfcFRP<7) 
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(mmm 1 1 ~ 1 4 ) 

(#Ofe#iJ 15, 16) 

^W^Srf^^UfCo ^^*PJEP^^^<7>^i5<^|ElfSfe%fiSEL"Cftlf|S<^J»«5 g £W 

^as-tftrPixi 0 0 % jo<t 0 5 0 / y / 1/ ^^#^ 0 ^tik^^y 

(^Jfe^ll 17-21) 

mmm 1 7 -ett-^?iH#co?aiiF^ 6 o°c<jr u 1 s & £t>* 1 9 -m^*^ 

b tl tc F R P <D *MR h & m- T*Jtf 4 K #L ^ $ ft ^ o „ 
(HS£#»J 2 2, 23) 
%W\ 2 2 -Ctt, *ig3te*Sr HOO^X, 2 3 -efi, «ftilt g#«r 1 

6O0g/m ! iU ft&WU ^ 2 l,Z7jk l,fcm t LfcJ^ta, Hifc#iJ 1 0 £ RlftfC 

(ISJfcM 2 4) 
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I&O , ^(DBi:TR3 110 SrIAt)#»t, $ ibt^^b&^ftttfcTR 3 1 1 0 
(J*«E0!l 8 — 10) 

o/c e — ^\ ^m^j i o kz.&^mm&mwM-f€z>it®.m 9 , *3«tt/, sm^i 
1 0 izit^m^KDrnv @ d&^r**«iftv'»jt«w 1 0 1* % ty*- /v^/nna?^ k# 

mra 2 5~3o, itmm 11-14 ^m^itmfo{k&mmm&to<DT-£ b > 
<3i7K^->#/i&iafife4fe> 

znfc'n — h 8 2 8 (^/^x^^rv'k^yi)fi|^7x/-;VAli*^ 
^«MB (I?ax«)) 5 0fC*g|$ 

^t°3~ M 0 0 4 (^ t ^yx^dre/i/^y(tt)?±St^7xy-;WASx^ 
**>WJB (MT?@flO) 3 0SC*£B 

•#**smm 2o«*$r 

DCMU9 9 (§±^^W(t)l3, 4-^nu7x^-N, N-i^ 
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5fC*S|S 



(MMm 2 5 ) 

/HRK5 10 (2/2 «*IBW-tt6 4 6 g/m 2 , ff^O. 57 mm) 

IT, U^y^7yh46. 7ff% (tlll#5 6 4 g/m 2 ) <D-?V? 

isyzm-tto ^(D-?v-7u<!f<Dm-fr*;3?**m\<^xwn!E-$-z>t. (a) = 

0. 8 5mmt'fcofc 0 r ^l^matftfc LTi»*«iNI*ft*RtW»*tC 
ffl^fcHIH 3 yTOIli»/MP7^/HR3 110 (sp«ft, iig 
#lt2 0 0 g/m 2 , ff^. (B) =0. 2 3mm) &fl§V\ S*&t/»*<Z?iEfS] 

^ga^y -fyy t¥\--% fatten & o VLKmz&i) tett-x: , frp«4> 

Mtt«-Sr#fc. ^CO^ra^^ (B) / (A) f*0. 27, *|iq#ft£#:<a||jU« 

Sai^^^r"PC®^[^|Cr&]t^bT3'7 0 7^^JlL, 5 0 OmmX 5 0 Omm(75 
¥S*rt- ^^J*?^U/t. tim0kWfcTk<Db55*) b Lfc 0 -*-ft;fc>*> % 5To r r 
WTOi^TT'i?M^5 0°C*T'#ta5l^3°C/57-e#^L, 5 0 o C-C3B# 
W««P U ^©t 1 2 0 °C£ X' 0 . 5 °C/#T-Im U 12 0 °C"e 2 B#IWfft«F U 

# htltl F R P '^Wi^—^ritffc-tffc 5 Kl fcd^fc bf, *4(C^LfcJ: 
5}-. Affile: fit: 0 :/*— /w^s^Pjtb-f , X, FRP^t^^^^hLTrt 

mmm 2 6 > 

Ui^=*^7 i ^b£57. 1 «*% (#Jfigf+»t 8 6 1 g /m 2 K ff* 
(A) =1. lmmiLfcwi^lt &ffittl 2 5 i: Rfltfc ttyu ^ U^&H 

IHC, ff^- (B) =0. 5 7mm©TRK5 10^V\ 7 s y 7 s U ^OM3i^*t 
(B) / (A) ttO. 5 2, «fM*t»^ft:<7>«ltB#»tf±l 2 9 
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2 g/m 2 , l/^^n^^V MS 4 0K*%T*fcofc 0 

#<bnfcFR Pf&Mm*mwn&i&&<Dmmmfaizimtf [-4 5° /o° /a 

5° /9 0° /9 0° /4 5° /0° /-4 5° ] £ #5 £ ? tcStJS U 
(HJfcfliJ 2 7 ) 

TRK5 1 0l:fUtBJMo-^^7^^n^WR8 0 0£fflV\ 
i/^y 3 yfy^:53. 3 «*% (f i@Mlttt4 5 0 g/m 2 ), ff^ 
(A) =0. 7 1mmiLfc^(t 2 5 <b Lt^ V Zf U ^£r#fc 0 

£ibtc N :royy7 , i/^i:/VD7^nR3iio& > fe^&tm&oiaft^ 

ilHOM^y 5/ KFRPM«f B W^#fc ((B) / (A) =0. 3 2) c 

JzfV-y KFRPSr#fc, 2(5:|6W«)'t»M*t3|sfSrfflV^tf^>f'^'y 5/ KFRPtfffi 

fri-r, XFRPX^^^^y h LTFTO&miSLfctfS, rt»»d>#^ Ktt 
(HWJ2 8) 

^ynyfyh5:5 1. 9fC*% USTJigStttt, 6 9 7. 5g/m 2 Kff 

^ (a) =0. 9 6mmamit 2 5 £ p^jct 9 y yuy*mm t 

oiaiRj^S^^y :/wj/£|H]-;frft£ft5 c fc sic, ^i^^w**Pi®^IA0 
f*tf\ ^^<DFRP^fffl^p H W$fWc 0 iO»pn*t»tt, (B) X (A) 
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= 0. 2 4, tF H WMi$©^ill#ltlil 0 6 4 g/m 2 ^ U^^^l^r 
> Mi 4 OW*%-CfeofCo 

(H»J 2 9) 

/W&tt* 7x;7^ff 5 9 0 0 (I>i6 0fi%) &ffiv\ u^y^yfyh^s 

7. «S#(t(i8 6 1 g/m 2 ), (A) =1. lmm^Lfc 

£W*Hife#ij2 5 «t LT^T'y ^U-^^rHfiLfCo ^n^^-T p7 ^ 

R3 1 1 0^^^^(7)IS[^^T6]^lllCl^^(c:^?, J; 5 (CUT, tfSClIA £-;b 
ttFRP«tm^|f: 0 ^^tf^W^-^ (B) / (A) (±0. 21, 
*mtt'&±i£<7)ffl<.mnttrttel 2 9 2 g/m 2 , U-v^V^^^V h(±4 0 «#% 

mhfhtz.^mmco^fmpAz^'v^ srincftt^jiu 1 o o ommx 1 o 

0 OmmWFRP^/^t-^^Lfco 5 Tor r^T^I 

t#f>tifcFRP/^/Hi N it4 (c^UfcJ; 5 ^®fifc"^*— /i^jl^tL-r, 

(Jfc«0tj 1 1 ) 

0% («@tttf-4 3 1 g/m 2 h ff^ (A) =0. 73mmi LfcfiJWfi, 

nbhtz.7'v7'^y<ozt.* s m&&&*)tttf-r\z s [-4 5° /o° /45 0 

/90° /90° /45° /0° /-45° ] (C8^7^fllU H 2 4 £ 
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ibtlfcFRP -^/W3\ ^ 4 Lfc «fc 9 K^rSKl ^y*-WS#t!f)^ 
(Jfctfcfll 1 2 ) 

^^^^^ry h£4 0. 5% ($Mgg#t7 4 3 0 g/m 2 K Jf^ (A) = 

0 F5 1 0 4 (B) =0. 0 4 mm) SrflA t) ^fritT F R Pf&l&m * 

(B) / (A) ttO. 0 5ffcofc 0 
I(7)FRPM^f fl ^^j2 5^iia-Ct-y«LTFRP 
/•?*/v£#f- 0 |#f>nfcFRP^;ni, 3t4 ic^LfcJ; 5 icStffifcifc 0 ^*— 

(JfcWJ 1 3 ) 

l/^3yryh$:32. 0% (#jm@tttt3 0 0 g/m 2 h Jl^ (A) = 

o. 6 2mmamft h»j 2 5 ^ mm^ ut7° y 7° u y*mm r 

c^yy -T-U^tCTKy x^r/WlI^W (*gc*igtttt 1 3 2 g/m 2 , ff* 
(B) =1. 7 mm) £I£ 9 #t?tTF R P/&iM!*Pfl™£#fc 0 :<DFRP 
!&Mm*mttm<D (B) / (A) «2. 7 4tfeot 

COFRP/£^J!l*ra$t#&^jfc^ S^iiatt^y^LTFRP 

gP^^^btt, XFRP^/Hf^^Tj s/ h LT^SBSrlliiLfc^ 
(H»J 3 0 ) 

H^U^ 3 i/$^f^$&f£^ D7^yHR5 0 S - 1 2 L^,«m@#ft 19 0 
g/m 2 -?— tttt^L, 5 ^^IStLtW^y^yry h 3 O. 

2S1% 8 2. 3g/m 2 ) N m& (A) =0. 18mm^!) 

^l^^^li^Ufco Z<DzfV fV^\Z.W^ (B) =0. 3 2mmWnyi2 

mm^hti^wM mm3tttf2 o g /m 2 ) £jt®{ci£9ttttTFRPj&^ 
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ffl*M*m*#fc. ((B)/ (A) =1. 7 8) 0 

ftbtifcFRp&Ltem*M#w&mmmm<n&fafi&& [-4 5° /o° /4 

5° /90° ] 3 s £&3cfc 5(^1+2 4yy^mm^ti (3 s £ttfl|Jl0>ftig 

tej^lij«i|£M<fcS#W^Jf Lfc)„ ^<n X o (c Ltil U 2l*fe0»l 2 4 £ 
# 6 ft*: FRP '*.*/K£>£ffi;fttWl |H) m fi tr * -/Wi^ ft-f , XFRP/^ 

CMACOS RM2 - 8 8 WHLTillfc. *P^fc«ft(± 1 5 0 0 
tfi' LfCo ftbtlfc^MCAI SfJJt 3 5 0 

MPatFRPtLtlS^ffitfcot. 
(tfc«01J14) 

U^ynyfy Mi35. 0% (MS#ttl 0 2. 3g/m 2 Kj¥^ 
(A) =0. 1 9mmttfcMf4> SlJfi^J 2 5 t HtifttC L"C^ !J ^ U^^rsiti 
bfc 0 ^bttfe^U v D U^(7)^^[-4 5° /0° /4 5° /90° ]3s^^ 
«fc 5KH+2 4:? p 7l'8rJlU lH}fc#ij2 5 ^«t-yy«LTFRP« 

^IbtlfcFRP^/Wi, St®, Jf Wfcls^FOtff'f K^bft, XFRP/^ 
/Hfj^lfP^^ s> h LTftgB&ligSLfc^ rtgflfclfcdW KtfSjLbftfc:„ X, #<b 
ilfc^/l/©CA I iiJ^^rtTo/ct £ *> % 2 1 0MP a £{g7^o:fc 0 
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9 5%WT-Cfe57*y 7*1^^ 



2. tttttt**:, »»««%*r*^-h«M»«u«**ti;, 7hy y ^*j| 

ki>)tw&m&, mmz-T b v <y*xmm*#&'r zmm^mnft (a 
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